The previous analysis of the short-range N N repulsion originating from the Goldstone boson exchange hyperfine interaction between constituent quarks is revisited. We study in which respects the repulsion depends on the radial form of the spin-spin quark-quark force. We show that while the radial form affects the structure of the 6Q wave function, the short-range repulsion in the N N system persists in any case. We extend our analysis to other Y N and Y Y (flavor octet-octet) systems and demonstrate that the flavor-spin hyperfine interaction implies a short-range repulsion in these B=2 systems as well.
I. INTRODUCTION
An intricate question of the intermediate energy nuclear physics is about the origin of the short-range repulsion in the nucleon-nucleon (NN) system or, more generally, in baryonbaryon systems. By now it is clear that the mechanism describing the NN interaction should be related with the QCD dynamics responsible for the low-energy properties of the nucleon. It is also now evident that the most important QCD phenomenon in this case is the spontaneous breaking of chiral symmetry, which implies that at momenta below the chiral symmetry breaking scale the relevant quasiparticle degrees of freedom are constituent quarks and pseudoscalar mesons, which are Goldstone bosons of the broken chiral symmetry.
Assuming that in this regime the dominant interaction between confined constituent quarks is due to Goldstone boson exchange (GBE) one can understand the structure of the whole low-lying baryon spectrum [1, 2] . A GBE interaction between constituent quarks is a natural interpretation of the t-channel iterations of point-like gluonic interactions between quarks which are responsible for dynamical breaking of chiral symmetry in QCD vacuum [3] .
In a previous work [4] it was shown that the short-range part of the flavor-dependent spin-spin force between constituent quarks, which is due to GBE, and which is reinforced by the short-range part of vector-meson exchange [6] (correlated two-GBE [7] ), induces a strong short-range repulsion in the NN system. The same interaction also implies a strong short-range repulsion in the 6Q system with "H-particle" quantum numbers [5] , suggesting that a very existence of a deeply bound H-particle is impossible within the given picture. In the present work we extend our analysis to other flavor octet-octet B=2 systems and show that the short-range repulsion persists as a general case.
In section II we revisit the NN interaction and discuss in which respects the predictions of [4] depend on the radial form of the short-range flavor-spin interaction. Section III is devoted to the classification of 6Q states relevant for the hyperon-nucleon (Y N) and hyperon-hyperon (Y Y ) systems and to a qualitative estimate of the short-range repulsion appearing in these systems.
II. THE N N INTERACTION AT SHORT RANGE -REVISITED
The results of Ref. [4] are based on the flavor-spin hyperfine interaction between two constituent quarks i and j which has a short-range part of the form [1] − λ
where λ F are the flavor Gell-Mann matrices and an implicit summation over F =1,2,...8
is understood. The operator (1) represents the short-range part of the Goldstone boson exchange interaction [1] . Two correlated Goldstone bosons (vector meson exchange) enhance the effect of the short-range part of the one-boson exchange interaction, as shown in [6, 7] , so it can be incorporated in (1) Hamiltonian with the parametrization of the hyperfine interaction of Ref. [8] has been used.
That parametrization, being successful for baryon spectra, may lead, however, to some undesirable effects in the NN system because it contains the shift parameter r 0 = 0.43 fm of the short-range hyperfine interaction from the origin:
This shift enhances the quark-quark matrix elements with 1p relative motion and affects the coupling between the symmetry states chosen for the the diagonalization of the Hamiltonian.
Here we try to find out to which extent the results of Ref. [4] are modified when one takes r 0 = 0. Actually the baryon spectra can be described as well without such a shift with a properly chosen parametrization [2] .
To estimate the strength of the short-range NN interaction we use the adiabatic (BornOppenheimer) approximation
where R is a generator coordinate, defined as the distance between two harmonic oscillator wells, each associated asymptotically to a 3Q cluster. In Eq. (3 
The Hamiltonian and the confinement potential are taken from the ref. [8] . Here we modify the radial dependence (see eqs. (17)- (18) (ii) in the short-range part of the hyperfine interaction we put r 0 = 0;
(iii) we keep the ratio of the singlet (g 0 ) to octet (g 8 ) coupling constants as in Refs. [4, 8] but readjust the absolute value of each coupling constant in order to reproduce the ∆ − N mass splitting keeping in mind the modifications (i) and (ii).
The root-mean-square matter radius β of the s 3 nucleon and ∆, which coincides with the harmonic oscillator parameter in the 6Q basis, is obtained from the nucleon stability
This procedure gives g We see that with the present parametrization of the short-range QQ interaction the and it can induce additional effective repulsion as discussed in [4] (see also [11, 12] ). While the mixing does not affect the conclusion about the repulsive core, it is important for the behaviour of the 6Q wave function at short range. When one projects this wave function on the NN channel according to the procedure described in [4] the node, predicted there (see Fig. 1 The calculation of the NN interaction at short range within the adiabatic approximation above should be taken with some caution, however. In fact it represents only the diagonal kernel of a dynamical treatment such as the resonating group method (RGM). So an ultimate conclusion could only be drawn from the behavoiur of the NN phase shifts calculated beyond the adiabatic approximation. Such phase shifts, obtained within an extended resonating group method, do indicate the presence of a very strong repulsion even in the case without any η ′ -exchange interaction [16] .
III. SHORT-RANGE 6Q CONFIGURATIONS IN HYPERON-NUCLEON AND HYPERON-HYPERON SYSTEMS
In this section we discuss the issue whether or not the short-range repulsion in the NN system, implied by the flavor-spin hyperfine interaction (1), persists in other baryonbaryon (flavor octet-octet) systems. We first construct the lowest possible symmetry states When one considers a schematic model [1] , where the interaction Hamiltonian is approximated as
and the constant C χ = 29.3 MeV is extracted from the phenomenological ∆ − N splitting, then the expectation value of the interaction (6) for all symmetry states in Tables V and VI can be evaluated through the Casimir operator eigenvalues, see Appendix A of ref. [4] . The results are given in Tables V and VI 
and compare it with the two-baryon threshold. With the coupling constant g In all cases we describe the kinetic energy of a 6Q system in a simple way
where m ave is an average quark mass defined for each system and the center-of-mass motion is removed. For example the ΛΛ system has an average mass m ave = (4m + 2m s )/6, where m = 0.340 GeV and m s = 0.440 GeV.
All the contributions from H χ and H conf are calculated with the help of the fractional parentage technique, similar to [4, 5] and described in detail in Ref. [17] . The SU(3) ClebschGordan coefficients for the flavor part of the wave function are taken from Ref. [18] . By this technique one can reduce the six-quark matrix elements to linear combinations of two-quark matrix elements which allow immediate integration in the spin-flavor space by use of Eq.
(3.3) of Ref. [1] . In particular, for the confinement part H conf the orbital matrix elements can be easily calculated analytically. This gives
where C is the string tension taken from [8] and β has been specified above. In an analogue way the confinement energy of a ground state baryon is
Thus the difference between the 6Q and two times the 3Q confinement energy is − . This gives about −5 MeV, which proves that the confinement contribution nearly cancels out in the baryon-baryon potential in the present approximation.
Results for H 0 , H χ and H are exhibited in Tables VIII and IX 
IV. CONCLUSIONS
This paper closes a series of papers [4, 5] devoted to a qualitative study of the short- 
